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Metal cpds. e.g. sulphides, are oxidised with HN03 and 02 at elevated 
temps, with simultaneous regeneration of HN03 in one unit with dispersion 
of the liquid phase into the gas phase. 

To reduce the working pressure and temp., the gas phase is cooled to 
10-25 degrees C and 02 is fed into the gas space above the phase 
interface, at a height of 1-10 cm above the liquid surface. 

The method can be used in processes using HN03 either as an 
independent oxidising agent or as a catalyst for oxidation of materials 
using 02, e.g. metals and their sulphides, oxidation of As cpds. bivalent 
Fe salts, etc. 
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Metal cpds. e.g. sulphides, are oxidised with HN03 and 02 at elevated 
temps, with simultaneous regenerat ion of HN03 in one unit with dispersion 
of the liquid phase into the gas phase. 

To reduce the working pressure and temp. , the gas phase is cooled to 
10-25 degrees C and 02 is fed into the gas space above the phase 
interface, at a height of 1-10 cm above the liquid surface. 

The method can be used in processes using HN03 either as an 
independent oxidising agent or as a catalyst for oxidation of materials 
using 02, e.g. metals and their sulphides, oxidation of As cpds. bivalent 
Fe salts, etc. 
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H306peTeHHe othochtch k UBeTHOH 

MeTaJUiyprHH H MO-KeT SblTb HCriOJIfa30- 

BaHo b npOHSBO^CTBax, npHMeHHfoamx 

a3OTHyT0 KHCJIOTy JIH6O K3K CaMOCTOfl- 

TenbHbia oKHCJiHTejit , jih6o Kan xaTanH- 5 

SaTOp JVIR OKHCJieHH H MaT epHaJTOB KHC- 

jiopoflOM, HanpwMep MeTanjioB h hx 

CyJTb<J)MXlOB , OKHCJieHHe MHLilb HKOBHCTblX 

coejjHHeHHH, co/ieft jiByxBaneKTHoro 
weJie3a h t .r* W 

H3BecTeH cnocoO OKHCJieHMfl coeflM- 
HeHHfl MeaaJiJiOB, HanpHMep cyjib<J>nnoB , 

a30THO« KHCJIOTOft H KMCJIOpOflOM npH 

noBbnueHHOfl TeMnepaType c oflHOBpe- 
MeHHOft pereHepatiHefl asoTHOfl KHano- 15 
Tbi KHCJioponoM b ohhom annapaTe npH 

flHCneprHpOBaHKH OflHOH H3 $a3 B 

flpyryw [ 1 ] . 

npouecc no 3TOMy cnoco6y BenyT 
TaK, mo ra30Ba« <J>a3a HenpepbiBHO 20 

jIHcneprHpyeTCR Mema/iKOft b jkhakoa 
4>a3e. 

J}jzr ycxopeHHH npoueca OKKcneHHH 
BenyT npw nasneHMH He HHwe 11,5 aTH. 
B xone peaKUHH HenpepbiBHO nocTyna- 
eT KHC/iopoji, KOTopbifl nojiaeTCH B 
JKHflKyio <t>asy. OdpasywuiMecj? npH okhc- 

J16HHH HCXOflHblX MaTSPH 3SIOB HHTpOSHbie 

rashi B3anMOneRcTByioT c khcjtopohom 
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h boaoh, pereHepHpyn npw stom a30T- 

HyK) KHCJIOTy • 

OKHcneHHe HHTpo3Hbix ra30B h nor- 
JiomeHHe npoflyxTos okkc/ighkh npoBO- 
j\fttca npH xoft we TeMnepaType, *rro 
h OKHcneKHe HcxojqHbix MaTepHanoB, 
T.e. He HHHce 150°C, JSjih ycTpaneHH a 
BpeaHoro BJiHflHHH noBbnueHHOfl TeMnepa- 
Typu npMMeneHo noBbmieHHbe naBJieHHe 
(He MeHee 11,5 atn) , hto aHawTenb- 
ho ycnoncHHeT. BKcrtnyaTauHio ooopyaoBa- 
hh« m Tpe6yeT peiueHKH cneuHa/ibHbix 
BonpocoB no repMexH 3 auHH oOopynoBa- 
hhh. KpoMe Toro, npHMeHeHHe noBbi- 
ueHHOH TeMnepaTypbi CHHxcaeT Koppo- 

SHOHHyiO CTO^KOCTb MHOTHX MaTepHa* 
HOB, npHM6HHK)IUHXCfl b npOMbEuneHHoc- 
TH . 

npejyioweHHbiA cnocoe oTJiH^aeTcn 
TeM, uto OKMcneHHe BeayT c oxjibjk* 
aeHHeM rasoBOfi <S>asbi npH AHcneprHpo- 

B3HHH B Hee >KHflKOCTH, OXHcURJieHHe 

raaoBOH 4>asbi Bejayx ^o 10-25 °C, a 
KMcnopoa noflaioT b rasoBoe npocxpaH- 
ctbo nan noBepxHOCTbfo pasaena <J>a3, 
3to no3BOJiHeT cHKSHTb paGowee 
AaBJieHKe h TeMnepaTypy, a TaKxe yBe- 
^iMVHTb cxopocTb npouecca. 

CHMxeHHe TeMnepaTypbi ra30Bofl 4>a- 
3bi co 150 ao 25°C ycKOpneT peaxunto 
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OKHc/ienHa HHTposHbrx ra30B b 4 paaa. 
PacnhuieHHe whukocth b raaoBOM npoc- 
TpaHCTBe oSjierwaeT norjiotneHne npojiyx- 

TOB OKHCJieHH« HHTp03HfaIX ra30B M 

pereHepauHw aaoTHoA khcjiotu sa c^eT 
yBGJTH^eHHH noBepxHocTH pa 3 uejia Mew- 
ay OaaaMH. BcjieacTBHe MexaHHMecKoro 
paapyureHHH-neHhi nanaiomeR WHaxocTbw 
yjiyiQiaeTcn kohtakt Mewjay khc/iopo^om 
h HHipo3HbiMH raaaMH. 

BBon KHCJiopoua b npHrpaHH^Hyro 
30Hy Mepea HHcnepraTop no3BOJ7aeT 
HHTeHCH(J>HUMpOBaTb npouecc 3a ever 
6onee paBHOMepHoro pacnpesejieHHR 
KHCJiopoaa no BceMy oo-beMy annapaTa, 
npHMeM paccTOHHwe Mewny ypoBH eM 

WHIIKOCTH H BBOilOM KHCJlOpOHa (1-10 'CM) 

oGecneuHBaeT xHMHMecxoe pa3pywe- 

HHe HGHhl, TaK KaK npH OKHCJieHHH OKH — 
CH 330Ta - OCHOBHOfl COCTaBHOR MaCTH 
HHTp03HbIX ra30B HO XlByOKHCH npOMCXO- 

hut yMeHbiueHMe oobeMa ra30B . 

CnocoO 3aKJiio^aeTCH b c/ieaywmeM. 

npH npoBexieHHM okh oneHH h b anna- 
paT 3ajiH B ajoT paeovHfl pacTBop. 3aTeM 
3axiaioT HeoGxoziHMoe KonH^ecTBo khcjio- 

TbJ flj]fl C03flaHHR H yWHOR KH C/IOTHOCTH 

pacrBopa. nocJie 3Toro annapaT npo«y- 
Bawx KHcJiopo^OM. B KOHue npoj^y B KH 
3arpywajoT HcxoflHhift MaTepnaJi, noc/ie 
nero annapaT repMeTH mho 3aKpbJBaK>T. 
npn noMomn TemiooOMeHHHKa wR^xa* $>a- 
3a HarpeBaeTCH zio Ha^aJia peaxuHH, 
o weM cy^HT no noRB/ieHHio eypux napoB 
AByoKiiCH a30Ta h GfajcTpoMy naxieHHw 
xiaBJieH h h b annapaie. Cpa3y we noc/ie 
Ha^ajia peaxuHH b kjikj i idiot oxJiawneHHe 
ra30B0ft Oasbi npH noMomH Teruioo6MeHHH- 
Ka ' HenpepwBHO KOHTpo/inpyn TeMnepaTy- 
py no. TepMOMeTpaM h nojwepxHBaa xe M - 
nepaTypy b rasoBoft h wh^kor <t>a3ax 
Ha onTHMaJibHOM ypoBHe pa3,ae/ibHO. £aB- 
JieHne b annapaie KOHTpo/iHpywT no Ma- 
HOMeTpy h no,cwep?KHBafOT Ha 3 auaHHOM 
sHa^eHHH npn noMomw peryjinpyeMOfl noaa 
mh KHCJiopo^a. Becb npouecc BeayT 
npH HenpepbiBHOM UMpxy/muHOHHOM nepe- 
MeuiHBaHHH KHflKOft (Ja3bj h pacnbineHHeM 
ee b ra30BOM npocTpaHCTBe annapaTa 
nepe3 pacnbtnHTeJibHyro (J>opcyHKy. Koht- 
poJib aa uKOHMaHHeM peaKUHH BeayT no 
npeKpameHHio norvioiueHwn Kwanopojaa h 

Hc^esHOBeHHto 6ypon oxpacxn hhtposhux 
rasoB . 

n p h m e p 1. C uejibw H3BJie^e- 

HHH CBHHUa B paCTBOp npOBOHHT OKHCJie- 

Hne 50 xr cyjib<tHflHoro cbhhuoboto koh- 
ueHTpaTa c coaepwaHHeM raneHHTa 81,5% 
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asoTHOH KHcjioToA,KOHueHTpanHeft bSr/n 
B3HTOR b KOJiH^ecTBe 500 ji . npouecc ' 
BeayT b annapaTe eMKocTbio 1 m 3 . 

npoBepeHbi c/iejiywiuHe BapnaHTbi npo- 
BexieHHH npouecca. 

1. HsBecTHbiH cnocoe, ocymecTBJiHe- 
i mhr 6e3 oxJiaw/ieHwa ra30Bo« <^a3bi h 

pacnunenMH whukoR Qasbi b ra30BOM 
npocTpaHCTBe annapaTa, zuin yero nyjib- 
ny bboaht npn UMpxyjiHUHOHHOM nepeMe- 

UHBclHHH HHWe VPOBHH JKH^KOCTH . Khc/IO- 

poa a annapaT noiiaioT 6e3 ^HcnepraTo- 
pa (npodafl nonava) . 

2. C oxjiawiieHHeM ra30BOH 0a3bi h 
pacnbLneHHeM whakor $>a3bi b rasoBOM 
npocTpaHCTBe annapaTa h c npocToR 
noija^eR KHc/iopona. 

3. C oxjiaamenneM ra30BOR 0a3bi, 
pacnbineHHeM whhkoR <J>a3bi h nona^efl 
KKcjiopona Has nOBepxHocTbFo paajae/ia 
(pas Ha BbicoTe 1-10 cm Hajq ypobhsm 
whhkocth ^eps3 flHcnepraTop. 

TeMnepaTypy whukoR Oasbi nojiaep- 
JKHBawT okojio 65°C. noBbnueHHe TeMnepa- 

Typbl npHBOflHT K yMeHbtUeHHK) H3B/I3^e- 
HHH CBHHUa B paCTBOp, T3K K3K HdHH Hd' 

eTca OKHcjieHHe cyjibOH^HOR cepu no 

Cy/lb(J)aT-HOHOB . 

Bo Bcex Tpex BapnaHTax ycTaHaB- 
jiKBaioT deneHb OKHCJieHH h rajreHHTa, 
onpe^ejieHHafl no p3 3hocth Me««v kojih- 
^ecTBaMH ero b hcxo^hom MaTepHajie 
h b odaTKe nocne OKHCJieHHH, npoiion- 
wHre/ibHocTb npouecca h MaKCHMajibHoe 
pa6onee jaaBJieHHe. 

Peay/ibTaTbi onbiTos npHBe^'SHbi b 
Ta6jiHue. 

n p H M e p 2. HpOBOEHT OKHCJie- 

HHe pacTBopa apceHHTa HaTpH r , B xa- 
^ecTBe HcxonHoro MaTepwana ncno/ib- 
3y^)T 0,5 M 3 pacTBopa apceHHTa HaT- 
Phh c KOHueHTpauneR MbmibRxa 50 r/ji, . 
b tom MHCJie 4 7,5 r/ji TpexB aJieHTHoro 

MbBUbflKa. PaCTBOp nOflKHCJTHTOT a30THOR 

KMcJioTofl no KOHueHTpanHH 50-60 r/ji 
no HN0 3 k noflBepraiOT oxHc/ieHHro no 
MeTonHxe / onncaHHOR b npHMepe 1 no- 
TeM me TpeM BapnaHTaM, b tom we 
annapaTe. npH 3tom Taxwe ycTaHaBJiHBa- 
mt cTeneHb okhc^hkh MbnubRxa, npo- 
flo/iwHTe/ibHocTb npouecca h MaxcHMajib- 
Hoe paCo^ee ziaBJieHHe. ConepwaHne 
TpexBajieHTHoro MbmibRxa no oxoHwaH hh 
npouecca bo Bcex Tpex BapnaHTax 
cocTaBJiRWT Menee 0,05 r/ji. 

Pe3yjibTaTbi OKHCJieHHH npHBeneHbi 
b Ta6jiHue. 



BEST AVAILABLE COPY 

L- * 4 - X * 681107 



MaTepHaJi 



BapH 
aHT, 



HaJiHHMe 

JI6HH H 

ra30- 
soft $a- 

3 hi 



nonawa 

KHCXIO- 

poaa 



TeMneparypa, 



KOft 



raao- 

BOfl 



$a3bi <J>a3fa2 



MaxcH 

Ma Jib - 

Hoe 

pa6o- 

nee 

aaBJie- 

hhc 

aTH 



TaJieHHT 
(b cyjib- 

(J)HJ4HOM 
CBHHUO- 
BOM KOH- 

ueHTpa- 
Te) 



ejibc 



npo- 

flOJI- 
JKHT 
HOCTb 

npo- 
uecca, 



CTe- 
neHb 

KHC" 

.neHHfl, 

% 



-L 



HeT 



IlpocTafl 65 



80 



0,5-1 



99,3 



2 
3 



ECTb 
ECTb 



PacTBop 
apceHHTa 

HaTpHH 



1 

2 
3 



HeT 

ECTb 
ECTb 



npocTaa 65 
Ha buco- 65 
Te 1-10 
cm Han 
noBepx- 

HOCTbH) 

«HAKOC- 

TH 

npocTan 80 
npocTaa 75 
Ha bmco- 75 
Te 1-10 
cm Han 
noBepx- 

HOCTbK) 

JKHflKOC- 

TH 



20-25 0,0-0,2 
20-25 0,0-0,2 



6 99,5 
4,5 99,4 



90 


0,5-1 


8 


100 


20-25 


0,0-0,2 


5 


100 


20-25 


0,0-0,2 


3,5 


100 



35 



40 



H3 aaHHbix TaSJiHUbi bhoto, hto npn- 
MeHeHHe osHOBpeMeHHoro HarpeBa miw- 
xoh h oxJiaameHHH ra30BOfl <J>a3 c pacnbi- 
jieHHeM hhjjkocth b rasoBOM npocTpaH- 
CTBe annapaTa h bboaom xHcnopoaa no 
nOBepXHOCTH pa3nena (fcaa Ha BbicoTe 
1-10 cm Haoi ypoBHeM xcHjaxocTH He chh- 
*aeT cTeneHH okhcji-3hhh MaTepHanos. 

npeJ4JIO)KeHHblR CnOCOO OKHCJieHHH 

MaT epH a/1 o b asoTHOft khcjiotoh h khcjiopo- 
flOM no cpaBHeHHro c h 3 Be ct HbiMH cnoco- 
6aMH ( b apHaHT 1 nnn Ka*aoro MaTepna- 
na) , cHHJKaeT MaxcHMaJibHoe pa6o^ee jgaB- 
neHHe sa cner 6onee HHTeHCHBHoro 
OKMCJieHHH HHTp03HblX ra30B npH nOHHaceH- 
hfjx TeMnepaTypax, a Taxwe ycxopHex 
npoTexaHHe 'npouecca: c npHMofl ncaa- 
**efl KHcnopoiia b 1,5 paaa ( BapnaHT 2), 
c noaa^eft KKcnopona Ha BbicoTe 1-10 cm 50 
non noBepxHocTbw jkhakocth - b aBa 
pa3a ( BapnaHT 3) . 

OopMyna h 306peTeHM a 

1. CnOCOS OKHCneHHH COeAHHeHHK 

MeTannoB, Hanpwwep cynb<J>H,npB, asqT- ^5 
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HOft KHCJIOTOft M KHCJIOpOflOM npH nOBbl- 

peHHOH TeMnepaType c onHOBpeMeHHOfl 
pereHepauweft a30THOft khc^otu b oahom 
annapaxe npn ixncneprHpob. uhh oahoA 
hs <J>a3 b jnopyryw, o t n h * a »• 

IU H ft C ft TeM, HTO, C UeJIbK) CHHWe- 

HHfl paGo^ero AaBJieHHft h xeMnepaTypbi 
h yBeJiH^eHHH ckopocth npouecca, 
OKMCJieHHe BeayT c oxnaxaeHHeM raao- 
Boft <j>a3bi npu jmcneprkpOBaHMK b Hee 

3KHJ5KOCTH . 

2. CnocoO no n. 1, OTJiHia io- 
ta h h c n TeM, hto oxjiaxijeHHe ra- 
soBoft <j>a3bi BeayT no 10-25° c. 

3 . Cnocoo* no n. 1, o t ji h *i a- 
to in k ft c ft TeM, wo KHCJiopoa no- 
ijaiOT b ra30Boe npocTpancTBO Haa no- 
BepxHOCTbK) pa3j3e/ra <t>as. 

HCTOMHHKH HHlJOpMaUHM , npHHflTHe 

bo BHHMaHHe npH 3xcnepTH3e 

1. naTeHT OPr » 22 32570, 
kjt . C 22 B 3/00, 1975. 
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